15This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEOroLETEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 380 841 

A2 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 89306482.4 
@ Date of filing: 26.06.89 



@ int.Cl.S:F16L 11/10, B29C 67/14, 
B29C 41/20, B05D 7/20 



® Priority: 02.02.89 US 305643 


@ Applicant: TELEFLEX INCORPORATED 


155 S. Limerick Road 


@ Dateof publication' of application: 


Umericlc Pennsylvania 19468(US) 


08.08.90 Bulletin 90/32 






@ Inventor: Martucci, Norman S. 


0 Designated Contracting States: 


16940 Dunblaine 


DE ES FR GB IT 


Birmingham Michigan 48009(US) 




0 Representative: Waiters, Fredericl< James et al 




Urquhart-Dykes & Lord 91 WImpole Street 




London W1M8AH(GB) 



0 Coated braided hose method and assembly. 



0 A lightweight hose assembly of the type adapted 
for carrying fuels and other corrosive fluids. The 
assembly (10) includes a tubular member (11) and a 
coupling members (20). The tubular member (11) 
includes an inner liner (12) of a fluorocarbon poly- 
mer. A glass fiber is braided about the exterior of the 
inner liner (12) to form a braided layer (13). The 
assembly (10) further includes an outer fluorocarbon 
coating (14) dispersed through out ^h^ braided layer 
(13) for preventing kinking or permanent deformation ^ 
nf thfi inner liner (12) . A conductive Strip (16) is 
fonned on the inner liner (12) for dissipating elec- 
trical charges accumulated in the inner liner (12). A 
method of making the assembly (10) comprises the 
steps of extruding the inner liner (12). A nonmetallic 

3 material (13) is then braided about the exterior of the 
liner (12), The inner liner (12) and braided layer (13) 
are then passed through a reservoir containing a 
^solution of the fluorocarbon polymer. The solvent is 
OOthen removed, leaving a fluorocarbon polymer coat- 
Qing (14) dispersed throughout the braided layer (13). 
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COATED BRAIDED HOSE METHOD AND ASSEMBLY 



TECHNICAL FIELD 



This invention relates to a hose construction. 
Specifically, the invention relates to a hose assem- 
bly adapted for carrying vehicle fuels. 



BACKGROUND ART 



Hose assemblies used to carry fuels are well 
known in the art. The hose should preferably be 
strong and resistant to heat and chemical degrada- 
tion. These hoses are subject chemical breakdown 
by the various fluids which flow through them. 
Further, these hoses are typically routed through 
the engine compartment of the vehicle to deliver 
fuel to the engines. These engines are hot and 
thus, the hoses used to carry fuel are subject to 
breakdown from the heat. 

TEFLON hoses provide the necessary physical 
properties for carrying fuels. A major problem with 
these types of hoses is that when used alone, i.e., 
only a TEFLON liner or conduit, they tend to get 
bent during installation and they kink. This kink or 
deformation remains permanent and provides con- 
stant resistance to fluid flow through the hose. To 
solve this problem, one known hose assembly in- 
cludes an inner TEFLON tubular member. The 
inner tubular member is surrounded by a tightly 
wound metallic braid. The metallic braid allows the 
TEFLON inner tubular member to bend to a certain 
degree without kinking. However, if bent past a 
certain point the metallic braid aids in the kinking 
of the inner tubular member. This assembly, has 
three major disadvantages. First, the metallic braid 
tends to abrade the exterior of the inner tubular 
member. This causes leaks from the inner tubular 
member. The second problem is that the extenor 
metallic braided casing is thermally and electrically 
conductive. More important is that the metallic 
braid will retain heat and transfer the heat to the 
fuel moving through the inner tubular member 
causing fuel system problems. Finally, if used in an 
automotive environment, the metallic braid trans- 
mits noise during operation of the vehicle which is 
undesirable. 

Copending Application United States Senal 
Number 244.319 filed September 8. 1988 and as- 
signed 10 the assignee of the subject invention 
discloses a hose assembly for carrying fuels. The 
assen t:* ' includes an inner fluorocarbon polymer 
liner. In one embodiment, glass fiber is braided 
about the inner liner. An outer layer of a fluorocar- 



bon foam is disposed over the glass fiber braided 
layer. 

United States Patent Number 4,1 1 1 ,237 to Mut- 
zner et al issued September 5. 1978 discloses a 

5 hose assembly. The assembly includes a potych- 
loroprene inner liner. A glass fiber is then braided 
about the exterior of the inner liner. A rubber layer 
is then wrapped over the braided layer. A second 
braided layer of nylon is then placed about the 

JO rubber layer. Finally, a cover of polychtoroprene is 
then extruded about the second braided layer. 

United States Patent Number 3.547,162 to 
Schuerer issued December 15. 1970 discloses a 
plastic pipe assembly. The assembly includes an 

/5 inner liner of a synthetic plastic made from cross 
linked olefinic polymers." A fiber braided layer is 
disposed over the inner liner. Finally, a foamed 
layer of synthetic plastic is disposed about the 
synthetic fiber reinforcement. By utilizing cross 

20 linked olefinic polymers, the system is deficient in 
that it cannot be used to carry vehicle fuels, as 
such fuels would degrade the inner liner. Further, 
this assembly requires a very thick outer casing to 
provide the necessary strength. 

25 

SUMMARY OF INVENTION AND ADVANTAGES 



30 According to the present invention there is 
provided a hose assembly comprising a tubular 
member and the assembly further includes cou- 
pling means for connecting the ends of the tubular 
member to fittings for conducting fluid thereth- 

35 rough. The tubular member includes an inner or- 
ganic polymeric liner. A braided layer is disposed 
about the exterior of the inner liner. The assembly 
is characterized by including a coating dispersed 
throughout the braided layer from .the outer periph- 

40 ery radially inwardly toward the inner liner (12). 
This coating is for strengthening the hose assem- 
bly (10). 

A method of making a hose assembly is also 
provided. The method comprises the steps of pro- 

45 viding an inner tubular liner of organic polymeric 
material. A material is then braided about the ex- 
terior of the tubular liner. A solution of organic 
polymeric material and at least one solvent is dis- 
persed throughout the braided matenal, 

50 Accordingly, there is provided a hose assembly 

and method for making the same. The assembly 
includes coating dispersed throughout a braided 
layer. The coating dispersed throughout the braid- 
ed layer provides a thin coating which covers the 
fibers in the braided layer. This coating provides 
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the necessary strength so that the inner tubular 
member does not kink or defomn upon bending. By 
using a coating dispersed throughout the braided 
material the weight size, and cost of the hose is 
substantially reduced. Further, the assembly is re- 
sistant to both heat and chemical degradation 
which makes it suitable for use in automotive envi- 
ronments for carrying fuels. Finally, the assembly 
is not thermally conductive. Thus heat from the 
exterior of the hose will not be transmitted to the 
fuel through the hose assembly. 

FIGURES IN THE DRAWINGS 



Other advantages of the present invention will 
be readily appreciated as the same becomes better 
understood by reference to the following detailed 
description when considered in connection with the 
accompanying drawings wherein: 

Rgure 1 is a perspective view of the pre- 
ferred embodiment of the instant invention: 

Rgure 2 is a side view partially broken away 
of the preferred embodiment of the instant inven- 
tion including a coupling member; 

Rgure 3 is a side view partially broken away 
of the preferred embodiment of the instant inven- 
tion including an alternative coupling member; and 

Figure 4 is an enlarged sectional view of the 
hose assembly. 

DETAILED DESCRIPTION OF THE DRAWINGS 



A hose assembly made in accordance with tfie 
instant invention is generally shown at 10 in the 
Figures. The assembly 10 includes a tubular mem- 
ber, generally indicated at 11. and coupling means, 
generally indicated at 20 (as best viewed in Figures 
2 and 3). for connecting the ends of the tubular 
member 1 1 to fittings for conducting fluid thereth- 
rough. 

The tubular member 11 includes an inner or- 
ganic polymeric liner 12. The liner 12 is preferably 
extruded and has a wall thickness of between .001 
and .012 inches. The inner liner 12 is preferably 
made of a fluorocarbon polymer. Specifically, the 
inner liner is made of the polymer of 
tetrafluoroethylene (PTFE), the polymer of fluorinat- 
9d ethylene propylene (FEP), the polymer of per- 
fluoroalkoxy resin (PFA), or the polymer of 
ethelyne-tetrafluoro thylene (ETFE). The fluorocar- 
bon polymers PTFE. FEP. PFA are sold under the 
trademark TEFLON by DuponL The polymer ETFE 
is sold under the trademark TEF2EL by Dupont. 

The inner liner 12 is impervious to fluid flow 



through the wall. Since the inner liner is preferably 
made of a fluorocarbon polymer material, it is re- 
sistant to both heat and chemical degradation. This 
allows a variety of fluids, particularly vehicle fuels. 

5 to pass through the interior of the liner 12 without 
corroding the liner 12. 

The assembly 10 further includes a braided 
layer 13 about the exterior of the inner liner 12. 
The braided layer 13 can comprise any nonmetaitic 

ro material. Preferably the material to be used for the 
braided layer 13 is glass fiber. Glass fibers provide 
the necessary strength. Further, glass fibers are 
heat resistant which is important for use in heated 
environments and for making the assembly as will 

15 be described subsequently. The braided fibers 
may be tightly wound or they may be loosely 
wound having wide gaps between adjacent fibers. 
In the prefen^ed embodiment, the glass fibers are 
tightly wound such that the gaps or spaces be- 

20 tween adjacenffibers in minimal. The braided layer 
13 adds to the strength of the inner liner 12. 
Particularly, by using a braided layer 13. a higher 
pressure fluid can flow throughout the inner liner 
12. Further, the braided layer 13 adds to the tensile 

25 strength of the hose assembly lO. When coupling 
members 20 are disposed on the ends of the 
tubular member 11, as will be described subse- 
quently, the braided layer 13 increases the tensile 
strength of the hose assembly 10 sufficiently to 

30 fixedly connect any type of coupling member 20 to 
the tubular member 1 1 . 

The assembly 10 further includes an organic 
polymeric dispersion or coating 14 throughout the 
braided layer 13. Specifically, an organic polymeric 

35 material is dispersed about the braided layer 13 
from the outer periphery of the braided layer 13 
radially inwardly toward the inner liner 12 (as best 
viewed in Fig. 4). The coating 14 preferably com- 
prises a fluorocarbon polymer. Specifically, the 

40 coating 14 preferably comprises the polymer of 
tetrafluoroethylene (PTFE). the polymer of fluorinat- 
ed ethylene propylene (FEP), the polymer of per- 
fluoroalkoxy resin (PFA). or the polymer of 
ethylene-tetrafluoroethylene (ETFE). 

45 The coating 14 coats the glass fibers of the 
braided layer 13. That is, the coating 14 covers the 
fibers of the braided layer 13 from the outer periph- 
ery radially inwardly. The coating, therefore, does 
not extend radially outwardly from the outer periph- 

50 ery of the braided layer 13. After the material has 
been coated, each fiber is discernible. In effect, 
what results is a coating 14 having the braided 
layer 13 therein. ^ 

The outer coating 14 is formed by first braiding 

55 the material 13 about the exterior of the inner liner 
12. The organic polymeric material is then dis- 
posed throughout the braided material 13 from the 
outer periphery of the braided lay r 13 radially 
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inwardly toward the inner liner. Preferaoiy. the or- 
ganic potymenc material is a fluorocarbon polymer 
in solution. In other words, the coating 13. as 
applied, comprises the fluorocarbon polymer and at 
least one solvent. The preferable solvent is water. It 
will t)e appreciated that any suitable solvent may 
be used. The fluorocarbon polymer solution coats 
or s aispersea throughout the entire braided layer 
13. Specifically, the fluorocarbon polymer solution 
effectively coats each of the glass fibers from the 
outer periphery radially inwardly. That is. the glass 
fibers are coated such that any gap between adja- 
cent fibers will be filled with the polymer solution. 
Also, the outer periphery of each fiber is com- 
pletely coated. The solvent is then removed from 
the solution by drying. This leaves a fluorocarbon 
polymer material dispersed throughout braided lay- 
er 13. 

As previously stated, both the inner liner 12 
arid coating 14 are preferably fluorocarbon poly- 
mers. It is. however, not necessary that both the 
inner liner 12 and coating 14 be of the same 
fluorocarbon polymer, although they may be. For 
example, the inner liner 12 may be made of PFA 
while the coating 14 is made of PTFE. Any com- 
bination of the fluorocarbon polymers listed may be 
utilized for the inner liner 12 and coating 14. 

The coating 14 in conjunction with the braided 
layer 13 allows the inner liner 12 to be bent without 
kinking. That is. the coating 14 dispersed through- 
out the braided layer 13 provides strength to the 
inner liner 12 upon bending. This is commonly 
referred to as hoop strength. Thus, by using a 
polymeric coating 14 dispersed throughout the 
braided layer, a tnm profile assembly is produced 
which results m the hoop strength of the tubular 
member 11 being increased, so that the tubular 
member 1 1 can be bent without kinking the inner 
liner 12. Further, the outer coating 14 adds to the 
working pressure of the hose. That is. the coating 
14 provides strength and allows the inner liner 12 
to accommodate a fluid under pressure. Also, the 
coating 14 hinders abrasion of the tubular member. 
Said another way, the coating 14 aids in abrasion 
resistance of the tubular member 1 1 . That is, be- 
cause the coating is continuous about the outer 
periphery of the braided layer 13, the braided layer 
is not subject to abrasion. The coating 14 resists 
abrasion. 

The assembly 10 further includes coupling 
means generally indicated at 20. The coupling 
means 20 is for connecting the assembly 10 to a 
fitting (not shown). The fitting is adapted to coop- 
erate with the coupling means 20. Specifically, the 
coupling means 20 comprises a coupling assembly 
20. The coupling assembly 20 includes an insert 
portion, generally indicated at 22 for inserting into 
and engaging the interior inner liner 12. The insert 



portion 22 may have a plurality of barbs 24 for 
engaging the interior of the inner liner 12 (as best 
viewed in Figure 2). Alternatively, the insert portion 
may have a pair of annular ridges 26, and a 

5 smooth portion 28 therebetween (as best viewed in 
Figure 3). The coupling assembly 20 further in- 
cludes an engaging portion generally indicated at 
30 extending longitudinally from the insert portion. 
The engaging portion is for engaging a fitting (not 

10 shown) adapted to cooperate therewith. The engag- 
ing portion 30 may comprise a male threaded 
member 32 (Figure 2) or a female threaded mem- 
ber 34 (Figure 3). The engaging portion 30 may 
also comprise any configuration adapted to coop- 

75 erate with a member to which it will be fixed. For 
example, the engaging portion 30 may comprise a 
socket to receive a mating ball joint. Finally, the 
coupling assembly 20 includes a locking collar 36. 
The locking collar 36 is disposed about the exterior 

20 of the outer coating 1 4 and is slid over the insert 
portion 22 of the coupling assembly 20. In this 
manner, the inner liner 12 is forced into tight fric- 
tional engagement with the insert portion 22 to 
prevent relative axial movement between the inner 

25 liner 12 and insert portion 22. The coupling assem- 
bly 20 can be of any other well known type. For 
example, the coupling assembly 20 may be of an 
organic polymeric material and may be molded 
about the tubular member 11 for a mechanical 

30 connection or fusion bond. 

As fluid flows through the inner liner 12, elec- 
trical charges tend to build throughout the length of 
the inner liner 12. In order to prevent these elec- 
trical charges from accumulating, the inner liner 12 

35 has an integral longitudinal conductive means co- 
extensive with the length of the inner liner 12 for 
conducting an electrical charge through the liner. 
Preferably, the inner liner 12 has a conductive strip 
16 of carbon black. This carbon black is electrically 

40 conductive and will dissipate any electrical charges 
built up by the fluid. Alternatively, the whole Inner 
tubular member 12 can comprise the conductive 
means. This is done by using carbon black about 
the entire inner liner 12. The braided layer 13 and 

45 coating 14 are preferably electrically non-conduc- 
tive. This is important in that electrical changes 
applied to the exterior of the outer coating 14 will 
not be conducted throughout the length of the 
tubular member 11 or to the fluid passing through 

50 the interior of the inner liner 12. It will be appre- 
ciated that other conductive material may be used 
to form the conductive strip 16. 

The preferred method for making a hose as- 
sembly 10 as shown is as follows. An ;nner organic 

55 potymenc tubular member 12 is proviw-ed. Specifi- 
cally, the inner tubular member i;» - ^ fluorocar- 
bon polymer is extaided. A nonn " c material 
(preferably glass fiber) is then braided about the 
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exterior of the inner liner 12 to form a braided layer 
13, An organic polymeric material solution 14 is 
then dispersed throughout the braided layer 13 
from the outer periphery radially inwardly toward 
the inner liner 12. Specifically, the inner liner 12 
and braided material are passed through a reser- 
voir containing a solution of an organic polymeric 
material and at least one solvent. Preferably, the 
solution is an aqueous solution of a fluorocarbon 
polymer. Because the solution is preferably aque- 
ous, the solvent used Is preferably water. The 
solution is disposed throughout the entire braided 
layer 13. The solvent, preferably water, is then 
removed from the solution. Specifically, the assem- 
bly 10 is sent to a dryer, a preheat oven which is 
above the boiling temperature of the solvent 
(water). The solvent (water) is removed from the 
solution to leave coating 14 of an organic poly- 
meric material dispersed throughout the braided 
material 13. The assembly 10 is then sintered at a 
suitable temperature to cure the organic polymeric 
coating 14. Because glass fibers are used for the 
braided layer 13, the braided layer 13 is unaffected 
by the heat required to sinter the assembly 10. 
Finally, a coupling member 20 may be secured on 
one or both ends of the tubular member 11 to 
secure the assembly 10 to a fitting (not shown) for 
conducting fluid through the inner liner 12. 

The invention has been described in an illustra- 
tive manner, and it is to be understood that tiie 
terminology which has been used is intended to be 
in the nature of words of description ratiier ttian of 
limitation. 

Obviously, many modifications and variations 
of the present invention are possible in light of tiie 
above teachings. It is, therefore, to be understood 
that within the scope of the appended claims 
wherein reference numerals are merely for conve- 
nience and are not to be in any way limiting, the 
invention may be practiced othenwise tiian as spe- 
cifically described. 



Claims 

1. A hose assembly (10) characterised in that it 
comprises a tubular member (11). and coupling 
means (20) for connecting the ends of said tubular 
member (ll) to fittings for conducting fluid thereth- 
rough; said tubular member (11) including an inner 
organic polymeric liner (12), a braided layer about 
the xterior of said inner layer, said assembly 
characterised fay including a coating dispersed 
throughout said braided layer (13) from tiie outer 
periphery radially inwardly toward tiie inner liner 
(12) for str ngthening said ass mbly. 

2. An assembly according to Claim 1 charac- 
terised in tiiat said braided layer (13) comprises a 



tightiy wound nonmetallic braid. 

3- An assembly according to Claims 1 or 2 
characterised in that braid comprises glass fiber. 
4. An assembly according to any of tiie pro- 

5 ceding claims characterised in that said inner liner 
(12) has an integral longitudinal conductive means 
(16) coextensive with the length of said inner liner 
(12) for conducting electrical charge through said 
inner liner (12). 

10 5. An assembly according to any of the pro- 
ceding claims characterised in that said conductive 
means (16) comprises carbon black. 

6. An assembly according to any of tiie pro- 
ceding claims characterised in tiiat said organic 

;5 polymeric material comprises a fluorocarbon poly- 
mer. 

7. An assembly according to any of tiie pro- 
ceding claims characterised in that said fluorocar- 
bon polymer comprises tiie polymer of 

20 tetratiuoroetiiylene fluorinated etiiylene propylene, 
perfluoroalkoxy. or ethelyne-tetrafluorethylene. 

8. An assembly according to any of tiie pro- 
ceding claims characterised in that said coupling 
means (20) comprises an insert portion (22) for 

25 engaging the interior of said inner liner (12); and an 
engaging portion (30) extending longitudinally from 
said insert portion (20) for engaging a fitting. 

9. An assembly according to any of the pro- 
ceding claims characterised in that said coupling 

30 means (20) furttier comprises a locking collar dis- 
posed about tiie exterior of said outer coating (14) 
for forcing said Inner liner (12) into engagement 
with said insert (22) portion and preventing relative 
axial movement tiierebetween. 

35 10. A metfiod for constructing a hose assembly 
characterised in that it comprises the steps of 
providing an inner tubular liner (12) of an organic 
polymer material; applying a braided material (13) 
about tiie inner tubular liner (12); dispersing a 

40 solution or organic polymeric material (14) and at 
least one solvent throughout the braided material. 

' 11. A metiiod according to Claim 10 charac- 
terised in tiiat the organic polymeric solution is 
dispersed by passing tiie tubular liner (12) having 

45 the braided material (13) thereon through a reser- 
voir of the solution of Hie organic polymeric ma- 
terial. 

12. A method according to Claims 10 or 11 
characterised in that the solvent is removed from 

50 the solution dispersed tfiroughout the braided ma- 
terial (13) to leave an outer organic polymeric coat- 
ing (14) on the braided material. 

13. A metiiod according to any of Claims 10 to 

12 characterised in that the hose assembly (10) is 
55 sintered after removing the sotv nt for curing tiie 

outer organic polymeric material coating (14). 

14. A method according to any of Claims 10 to 

13 characterised in tiiat at least one coupling mem- 
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ber (20) is secured on the assembly (10) for fasten- 
ing the assembly (10) to a fitting. 

15. A method according to any of Claims 10 to 

14 charactensed in that a nonmetatlic material is 
utilised for the braided material (13). 5 

16. A method according to any of Claims 10 to 

1 5 charactensed in that glass fiber is used for the 
braided matenal (13). 

17. A method according to any of Claims 10 to 

16 charactensed in that the mner tubular liner (12) jo 
is formed by extrusion. 

18. A method according to any of Claims 10 to 

17 characterised in that water is utilised as the 
solvent for providing an aqueous solution of the 
organic polymenc material. '5 

19. A method according to any of Claims 10 to 

18 characterised in that a fluorocarbon polymer is 
used as the organtc polymeric matenal. 

20. A method for constructing a hose assembly 
charactensed in that it comprises the steps of 20 
extruding an inner tubular liner (12) of an organic 
polymeric material: braiding a nonmetalllc matenal 

(13) about the exterior of the inner liner (12); pass- 
ing the inner tiner (12) having the braided material 
(13) thereon through a reservoir of an aqueous . 25 
solution of an organic polymeric material, and dry- 
ing the water from the aqueous solution to leave an 
outer fluorocarbon coating (14) dispersed through- 
out the braided material (13). 

21. A method according to Claim 20 charac- 30 
tensed m that the hose assembly (10) is sintered 
after drying the water therefrom for curing the outer 
fluorocarbon polymer layer (13). 

22. A method according to Claims 20 or 2t 
charactensed in that at least on coupling member 35 
is secured to the assembly (10) for fastening the 
same to a fitting. 

23. A method according to any of Claims 20 to 
22 charactensed in that a fluorocarbon polymer is 
utilised for the organic polymeric material. 40 
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